Activation of TGF-β receptors and Smad proteins by atorvastatin is related to reduced atherogenesis in ApoE/LDLR double knockout mice.
Transforming growth factor-beta (TGF-β) plays important role in atherogenesis via TGF-β receptors and Smad proteins, which determine its signaling activity. In this study, we hypothesized, whether non-lipid related effects of atorvastatin, affect both endoglin/ALK-5/Smad2/eNOS and/or endoglin/ALK-1/Smad1/VEGF previously proposed pathways in ApoE/LDLR double knockout mice. ApoE/LDLR double knockout mice were divided into two groups. The chow group (CHOW) (n =8) was fed with chow diet, while in the atorvastatin group (ATV) (n =8) atorvastatin was added to the chow diet at dose 50 mg/kg/day. Biochemical analyses of lipid profile, lesion area measurement, immunohistochemistry and Western blot analysis of endoglin, ALK-1, 5, phosphorylated and non-phosphorylated forms Smad-1, 2, VEGF and eNOS proteins in mice aorta were performed. Biochemical analysis of blood serum and morphometric analysis of aortic lesion size showed that atorvastatin treatment resulted in a significant increase of cholesterol levels and simultaneously in reduced lesion size in aortic sinus when compared to CHOW mice. Western blot analysis revealed that atorvastatin treatment significantly increase the expressions of endoglin by 102%, ALK-1 by 113%, ALK-5 by 296%, pSmad-1 by 202%, pSmad-2 by 34%, VEGF by 68% and eNOS by 687% as compared with CHOW mice. Immunofluorescence staining revealed endoglin coexpression with all studied markers that were increased by atorvastatin treatment mainly in endothelial cells covering atherosclerotic plaques. This study shows that atorvastatin treatment increases the expression of endoglin, ALK-1, ALK-5, phosphorylated forms of Smad1 and Smad2, VEGF and eNOS and reduces atherosclerotic lesion size beyond its lipid lowering effects. Therefore, we propose that endoglin related receptors and signal transducers might play protective role in atherogenesis.